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NACA  TN  2164 

AXIAL-MOMENTUM  THEORY  FOR  PROPELLERS 
IN  COMPRESSIBLE  FLOW.    (Corrected  copy) 
Arthur  W.  Vogeley.    July  1951.    12p.  diagrs. 
(NACA  TN  2164)    (Supersedes  TN  2164,  August  1950) 

As  a  first  step  in  the  formulation  of  a  rational  pro- 
peller theory  for  compressible  flow,  the  axial  mo- 
mentum theory  for  compressible  flow  has  been  de- 
veloped.   The  flow  conditions  predicted  are  signifi- 
cantly different  from  those  predicted  for  incom- 
pressible flow.    Charts  are  presented  for  flow  con- 
ditions for  an  ideal  propeller  at  a  Mach  number  of 
0.7  and  are  used  as  the  basis  for  a  discussion  of  the 
implications  of  the  theory. 


NACA  TN  2368 

VAPORIZATION  RATES  AND  HEAT-TRANSFER 
COEFFICIENTS  FOR  PURE  LIQUID  DROPS. 
Robert  D.  Ingebo.     July  1951.    32p.  diagrs.,  2  tabs. 
(NACA  TN  2368) 

The  effect  of  air  temperature  on  vaporization  rates 
of  nine  pure  liquid  drops  was  determined  by  means 
of  a  heat -balance  equation.    Experimentally  evaluat- 
ed heat-transfer  coefficients  were  found  to  correlate 
an  expression  for  relating  a  new  dimensionless  num- 
ber, Re*Sc,  and  the  thermal  conductivity  ratio  ka/kv 
to  the  Nusselt  number  for  heat  transfer.    Surface 
temperatures  were  determined  for  the  nine  pure 
liquid  drops;  nitrobenzene,  n-octane,  benzene, 
methanol,  acetone,  water,  ethanol,  butanol,  and  car- 
bon tetrachloride.    These  temperatures  were  found 
to  be  approximately  equal  to  wet -bulb  temperatures 
and  a  new  method  of  approximating  wet -bulb 
temperatures  from  boiling-point  data  and  wet-bulb 
data  for  water  was  developed. 


NACA  TN  2392 

CHARTS  GIVING  CRITICAL  COMPRESSIVE  STRESS 
OF  CONTINUOUS  FLAT  SHEET  DIVIDED  INTO 
PARALLELOGRAM -SHAPED  PANELS.    Roger  A. 
Anderson.    July  1951.    31p.  diagrs.,  3  tabs.    (NACA 
TN  2392) 

Charts  giving  the  compressive-buckling-stress  coef- 
ficients for  continuous  flat  sheet  divided  by  nonde- 
flecting  supports  into  parallelogram -shaped  panels 
are  presented.    The  results  show  that,  over  a  wide 
range  of  panel  aspect  ratio,  such  panels  are  decided- 
ly more  stable  than  equivalent  rectangular  panels  of 
the  same  area. 


NACA  TN  2395 

BENCH -TEST  INVESTIGATION  OF  THE 
TRANSIENT-RESPONSE  CHARACTERISTICS  OF 
SEVERAL  SIMULATED  AIRPLANES  INCORPORAT- 
ING AN  AUTOPILOT  SENSITIVE  TO  YAWING 
ACCELERATIONS.    Donald  A.  Howard.    July  1951. 
27p.  diagrs.,  photos.,  2  tabs.     (NACA  TN  2395) 

Bench-test  results  of  the  transient-response  charac- 
teristics of  four  simulated  airplane -autopilot  combi- 
nations are  presented  for  a  system  employing  an 
autopilot  sensitive  to  yawing  accelerations.    These 
results  are  compared  with  the  transient-response 
characteristics  calculated  by  combining  the  frequen- 
cy response  characteristics  of  the  autopilot,  meas- 
ured separately,  with  the  calculated  frequency  re- 
sponse characteristics  of  each  of  the  four  simulated 
airplanes. 


NACA  TN  2396 

SINGLE-DEGREE-OF-FREEDOM-FLUTTER  CAL- 
CULATIONS FOR  A  WING  IN  SUBSONIC  POTENTIAL 
FLOW  AND  COMPARISON  WITH  AN  EXPERIMENT. 
Harry  L.  Runyan.    July  1951.    27p.  diagrs.     (NACA 
TN  2396) 

The  effect  of  Mach  number  and  structural  damping 
on  single-degree -of -freedom  pitching  of  a  wing  is 
presented.    Some  experimental  results  are  compared 
with  theory  and  good  agreement  is  found  for  certain 
ranges  of  an  inertia  parameter. 


NACA  TN  2401 

TEMPERATURE  DISTRIBUTION  IN  INTERNALLY 
HEATED  WALLS  OF  HEAT  EXCHANGERS  WITH 
NONCIRCULAR  FLOW  PASSAGES  USING  COOL- 
ANTS WITH  VERY  LOW  PRANDTL  NUMBER. 
E.  R.  G.  Eckert  and  George  M.  Low.    July  1951. 
29p.  diagrs.    (NACA  TN  2401) 

A  method  for  the  determination  of  the  temperature 
distribution  within  the  coolant  and  in  the  passage 
walls  of  a  heat  exchanger  composed  of  polygonal  flow 
passages  is  developed.    The  passage  walls  are  heat- 
ed uniformly  by  internal  heat  sources,  and  the  cool- 
ant flowing  turbulently  through  the  passages  is  as- 
sumed to  have  a  Prandtl  number  very  much  lower 
than  1.    Applications  of  the  method  to  heat  exchang- 
ers with  rectangular  and  triangular  passages  are 
presented. 
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NACA  TN  2402 

CONSTRUCTION  AND  USE  OF  CHARTS  IN  DESIGN 
STUDIES  OF  GAS  TURBINES.    Sumner  Alpert  and 
Rose  M.  Litrenta.    July  1951.     57p.  diagrs.     (NACA 
TN  2402) 

A  method  is  presented  for  the  computation1  and 
graphic  presentation  of  a  series  of  possible  turbine 
designs  for  any  specific  application.    The  use  of  a 
preliminary  design  chart  is  suggested  to  determine 
the  number  of  stages  and  the  effects  of  exit  whirl  and 
area  divergence  on  possible  configurations.    A  spe- 
cific design  chart  can  then  be  made  to  aid  in  the 
study  of  the  effects  of  diameter  and  radius  ratio  on 
important  design  parameters  such  as  Mach  numbers, 
turning  angles,  and  stresses. 


NACA  TN  2403 

THE  INDICIAL  LIFT  AND  PITCHING  MOMENT  FOR 
A  SINKING  OR  PITCHING  TWO-DIMENSIONAL  WING 
FLYING  AT  SUBSONIC  OR  SUPERSONIC  SPEEDS. 
Harvard  Lomax,  Max.  A.  Heaslet  and  Loma  Sluder. 
July  1951.     56p.  diagrs.,  tab.     (NACA  TN  2403) 

Solutions  are  presented  for  the  lift  and  pitching 
moment  on  a  two-dimensional  flat  plate  undergoing  a 
step  variation  in  pitch  or  vertical  displacement.    Re- 
sulting indicial  lift  andpitching-moment  curves  are 
given  for  free-stream  Mach  numbers  equal  to  0,  0.8, 
1.0,  1.2,  and  2.0.    Considerable  use  is  made  of  the 
analogy  between  the  boundary  values  for  a  two  dimen- 
sional wing  in  unsteady  motion  and  those  for  a  three- 
dimensional,  lifting  surface  in  steady  motion. 


NACA  TN  2406 

APPLICATION  OF  X-RAY  ABSORPTION  TO  MEAS- 
UREMENT OF  SMALL  AIR-DENSITY  GRADIENTS. 
Ruth  N.  Weltmann,  Steven  Fairweather  and  Daryl 
Papke.    July  1951.     41p.  diagrs.,  photos.     (NACA 
TN  2406) 

An  analysis  of  two  X-ray  absorption  methods  for  de- 
termining small  air-density  gradients  is  presented. 
One  of  the  methods  is  successfully  applied  to  the 
evaluation  of  a  6 -percent  density  gradient  of  a  flat- 
plate  boundary  layer  of  about  0.024 -inch  thickness  in 
a  two-dimensional  channel.    In  the  other  method,  di- 
vergence of  the  X-ray  beam  passing  the  absorber 
poses  a  problem.    A  solution  is  postulated.     Example 
calculations  of  the  expected  sensitivity  in  boundary - 
layer  density  measurement  are  given  for  X-ray  para- 
meters selected  for  optimum  operation. 


NACA  TN  2410 

ANALYTICAL  INVESTIGATION  OF  FULLY  DEVEL- 
OPED LAMINAR  FLOW  IN  TUBES  WITH  HEAT 
TRANSFER  WITH  FLUID  PROPERTIES  VARIABLE 
ALONG  THE  RADIUS.    Robert  G.  Deissler.     July 
1951.     28p.  diagrs.     (NACA  TN  2410) 

Relations  were  analytically  obtained  for  the  predic- 
tion of  radial  distributions  of  velocity  and  temper- 
ature for  fully  developed  laminar  flow  of  gases  and  of 
liquid  metals  in  tubes  with  fluid  properties  variable 


along  the  radius.    By  use  of  the  relations  for  velocity 
and  temperature  distributions,  relations  were  obtain- 
ed among  Nusselt  number,  friction  parameter,  and 
ratio  of  wall  to  bulk  temperature. 


NACA  RM  E50K01a 

FLIGHT  CAMERA  FOR  PHOTOGRAPHING  CLOUD 
DROPLETS  IN  NATURAL  SUSPENSION  IN  THE 
ATMOSPHERE.    Stuart  McCullough  and  Porter  J. 
Perkins.     June  1951.     23p.  diagrs.,  photos.     (NACA 
RM  E50K01a) 

A  camera  designed  for  use  in  flight  has  been  devel- 
oped by  the  NACA  Lewis  laboratory  to  photograph 
cloud  droplets  in  their  natural  suspension  in  the 
atmosphere.    A  magnification  of  32  times  is  em- 
ployed to  distinguish  for  measurement  purposes  all 
sizes  of  droplets  greater  than  5  microns  in  diameter. 
Photographs  can  be  taken  at  flight  speeds  up  to  150 
miles  per  hour  at  5 -second  intervals.    A  field  area 
of  0.025  square  inch  is  photographed  on  7-inch-width 
roll  film  accommodating  40  exposures  on  an  18-foot 
length.    Flight  tests  conducted  in  cumulus  clouds 
have  shown  that  approximate  droplet-size  distribu- 
tion studies  can  be  obtained  and  that  studies  of 
the  microstructure  and  physics  of  clouds,  can  be 
made  with  the  camera. 


NACA  RM  E50K27 

POWER  UNIT  FOR  HIGH -INTENSITY  LIGHT 
SOURCE.    Allen  E.  Young,  Stuart  McCullough  and 
Richard  L.  Smith.    July  1951.     lip.  diagrs.,  photo. 
(NACA  RM  E50K27) 

A  light-source  power  unit  has  been  developed  that 
provides  reliable  triggering,  and  easy  synchroniza- 
tion with  rotating  elements  or  electric  impulses. 
When  used  with  conventional  spark  gaps  and  flash 
tubes,  this  power  unit  provides  a  light  pulse  of  high 
intensity  and  short  duration. 


NACA  RM  E51D17 

EFFECT  OF  SURFACE  FINISH  ON  FATIGUE 
PROPERTIES  AT  ELEVATED  TEMPERATURES. 
I  -  LOW-CARBON  N-155  WITH  GRAIN  SIZE  OF 
A.S.T.M.  1.    Robert  R.  Ferguson.     June  26,  1951. 
18p.  diagrs.,  photos.,  2  tabs.    (NACA  RM  E51D17) 

Effect  of  three  surface  finishes  of  roughness  4  to  5, 
20  to  25,  and  70  to  80  microinches  rms  on  fatigue 
properties  were  determined  for  low-carbon  N-155 
alloy  of  grain  size  A.S.T.M.  1  at  temperatures  of 
80°,  1000°,  1350°,  and  1500°  F.     The  fatigue  prop- 
erties for  the  various  finishes  differed  appreciably 
at  room  temperature;  however,  after  short  period 
at  1000°  F  and  for  all  periods  investigated  at  temp- 
eratures above  1000°  F,  the  specimen  finishes  had 
the  same  fatigue  strength.    It  was  concluded  that  the 
primary  cause  of  the  difference  in  room -temperature 
strength  was  due  to  compressive  stresses  set 
up  in  the  surface  and  that  at  elevated  temperatures 
these  compressive  stresses  were  relieved  by 
annealing.    Apparently,  roughness  alone  did  not 
significantly  affect  fatigue  strength. 
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NACA  RM  E51E16 

A  SIMPLIFIED  INSTRUMENT  FOR  RECORDING 
AND  INDICATING  FREQUENCY  AND  INTENSITY  OF 
ICING  CONDITIONS  ENCOUNTERED  IN  FLIGHT. 
Porter  J.  Perkins,  Stuart  McCullough  and  Ralph  D. 
Lewis.     July  1951.     26p.  diagrs.,  photos.     (NACA 
RM  E51E16) 

An  instrument  for  recording  and  indicating  the    fre- 
quency and  intensity  of  aircraft  icing  conditions  en- 
countered in  flight  has  been  developed  by  the  NACA 
Lewis  Laboratory  to  obtain  statistical  icing  data 
over  world-wide  air  routes  during  routine  airline 
operations.    The  operation  of  the  instrument  is 
based  on  the  creation  of  a  differential  pressure  be- 
tween an  ice-free  total -pressure  system  and  a  total- 
pressure  system  in  which  small  total -pressure  holes 
vented  to  static  pressure  are  allowed  to  plug  with 
ice  accretion.    The  simplicity  of  this  operating 
principle  permits  automatic  operation,  and 
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operating  problems.    The  complete  unit  weighing 
only  18  pounds  records  icing  rate,  airspeed,  and 
altitude  on  photographic  film  and  provides  visual 
indications  of  icing  intensity  to  the  pilot. 


NACA  RM  L50K29a 

AN  INVESTIGATION  OF  A  METHOD  TO  INDICATE 
ATMOSPHERIC  TURBULENCE  FROM  AN  AIR- 
PLANE IN  FLIGHT.    H.  B.  Tolefson  and  C.  A. 
Gurtler.     July  1951.     18p.  diagrs.,  photo.,  tab. 
(NACA  RM  L50K29a) 

Laboratory  and  flight  tests  have  been  conducted  on 
an  instrument  to  indicate  the  horizontal  gust  veloci- 
ties for  flight  reports  of  atmoshperic  turbulence. 
Tests  of  a  prototype  of  a  model  indicate  that  the 
basic  operating  principles  of  the  instrument  would  be 
satisfactory  for  correlating  the  pilot's  reports  of  the 
turbulence.    Further  development  is  needed  to  de- 
crease errors  resulting  from  rates  of  climb  or  de- 
scent of  the  airplane  and  to  obtain  the  reliability 
required  of  a  service  instrument. 

RECLASSIFIED    NACA     REPORTS 


NACA  RM  A7C24 

LONGITUDINAL  STABILITY  AND  CONTROL  OF 
HIGH-SPEED  AIRPLANES  WITH  PARTICULAR 
REFERENCE  TO  DIVE  RECOVERY.     John  A. 
Axelson.    September  4,  1947.     25p.  diagrs.     (NACA 
RM  A7C24)     (Reclassified  from  Restricted, 
6/27/51) 

An  analysis  of  the  effects  of  compressibility  on  the 
longitudinal  stability,  control,  and  trim  of  airplanes 
flying  at  high  subsonic  speeds  and  a  discussion  of  the 
causes  of  and  the  means  for  lessening  or  preventing 
the  diving  tendency  are  presented.    Wind  tunnel  re- 
sults for  Mach  numbers  up  to  0.90  are  included  and 
cover  several  investigations  of  longitudinal  stability 
and  control,  airfoil  characteristics,  dive  recovery 
aids,  and  elevator  characteristics.    Methods  are 
indicated  for  compensating  for  the  undesirable  con- 
trol tendencies  by  the  appropriate  choice  of  elevator 
contour. 


NACA  RM  L7B25 

STABILITY  AND  CONTROL  CHARACTERISTICS  OF 
AN  AIRPLANE  MODEL  HAVING  A  45.1°  SWEPT- 
BACK  WING  WITH  ASPECT  RATIO  2.50  AND 
TAPER  RATIO  0.42  AND  A  42.8°  SWEPT -BACK 
HORIZONTAL  TAIL  WITH  ASPECT  RATIO  3.87 
AND  TAPER  RATIO  0.49.     Marvin  Schuldenfrei, 
Paul  Comisarow  and  Kenneth  W.  Goodson.    May  8, 
1947.     89p.  diagrs.,  photos.     (NACA  RM  L7B25) 
(Reclassified  from  Restricted,  6/27/51) 

Tests  were  made  of  the  airplane  model  at  a 
Reynolds  number  of  2.87  x  10"  based  on  the  mean 
aerodynamic  chord  of  2.47  feet  except  for  some  of 
the  aileron  tests  which  were  made  at  a  Reynolds 
number  of  2.05  x  106. 


NACA  RM  L7E09 

PRELIMINARY  INVESTIGATION  AT  LOW  SPEEDS 
OF  SWEPT  WINGS  IN  ROLLING  FLOW.    David 
Feigenbaum  and  Alex  Goodman.    May  22,  1947.     29p. 
diagrs.,  photo.     (NACA  RM  L7E09)     (Reclassified 
from  Restricted,  6/27/51) 

An  investigation  was  made  to  determine  the  charac- 
teristics of  a  series  of  untapered  wings  having 
angles  of  sweepback  of  -45°,  0°,  45°,  and  60°  under 
conditions  simulating  rolling  flight.  The  character- 
istics of  the  wings  in  straight  flow  were  also  deter- 
mined. Tests  were  also  conducted  to  determine  the 
characteristics  of  ailerons  on  the  45°  sweptback 
wing  in  both  straight  and  rolling  flow. 


NACA  RM  L7K03 

WIND-TUNNEL  INVESTIGATION  OF  THE  CONTRI- 
BUTION OF  A  VERTICAL  TAIL  TO  THE  DIREC- 
TIONAL STABILITY  OF  A  FIGHTER -TYPE  AIR- 
PLANE.   Alfred  A.  Marino  and  N.  Mastrocola. 
April  15,  1948.    42p.  diagrs.,  photo.,  4  tabs.     (NACA 
RM  L7K03)     (Reclassified  from  Confidential, 
6/27/51) 

Contributions  of  vertical  tail  and  fuselage  to  direc- 
tional stability  are  determined  from  pressure  distri- 
butions measured  over  wide  ranges  of  angle  of  attack 
and  angle  of  yaw  with  stabilizer  in  each  of  three  ver- 
tical positions,  with  stabilizer  removed,  and  with 
both  stabilizer  and  vertical  tail  removed.     Results 
point  out  inadequacies  of  current  design  methods  and 
show  that  more  accurate  methods  must  treat  sepa- 
rately contributions  of  vertical  tail,  fuselage  area 
above  stabilizer,  and  fuselage  area  below  stabilizer. 


NACA  RM  L7K07 

FLIGHT  CHARACTERISTICS  AT  LOW  SPEED  OF 
DELTA-WING  MODELS.    Marion  O.  McKinney,  Jr. 
and  Hubert  M.  Drake.     January  13,  1948.     33p. 
diagrs.,  photos.,  tab.     (NACA  RM  L7K07)     (Reclassi- 
fied from  Restricted,  6  27/51) 

Contains  the  results  of  an  exploratory  investigation 
in  the  Langley  free-flight  tunnel  to  obtain  a  survey  of 
the  flying  characteristics  at  low  speeds  of  models 
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with  low-aspect -ratio  delta  wings.     Four  models 
having  triangular  plan-form  wings  with  53°,  63°,  76°, 
and  83°  sweepback  and  five  models  having  these  same 
wings  with  the  tips  cut  off  to  give  taper  ratios  of  0.5 
or  0.2  were  used  in  this  investigation.    The  data  pre- 
sented include  the  results  of  flight,  force,  and  damp- 
ing in  roll  tests  of  these  models. 


NACA  RM  L8G12 

THEORETICAL  CHARACTERISTICS  OF  TWO- 
DIMENSIONAL  SUPERSONIC  CONTROL  SURFACES. 
Robert  R.  Morrissette  and  Lester  F.  Oborny.     July 
27,  1948.    74p.  diagrs.,  tab.     (NACA  RM  L8G12) 
(Reclassified  from  Restricted,  6/27/51) 

The  "Busemann  second-order -approximation  theory" 
for  the  pressure  distribution  over  a  two-dimensional 
airfoil  in  supersonic  flow  was  used  to  determine 
some  of  the  aerodynamic  characteristics  of  uncam- 
bered  symmetrical  parabolic  and  double -wedge  air- 
foils with  leading -edge  and  trailing- edge  flaps.     The 
characteristics  presented  and  discussed  in  this 
paper  are:  flap  effectiveness  factor,  rate  of  change 
of  hinge-moment  coefficient  with  flap  deflection,  rate 
of  change  of  the  pitching-moment  coefficient  about 
the  midchord  with  flap  deflection,  and  the  location  of 
the  center  of  pressure  of  the  airfoil-flap  combina- 
tion. 


NACA  RM  L9F28 

A  COMPARISON  OF  THE  EXPERIMENTAL  SUB- 
SONIC PRESSURE  DISTRIBUTIONS  ABOUT 
SEVERAL  BODIES  OF  REVOLUTION  WITH  PRES- 
SURE DISTRIBUTIONS  COMPUTED  BY  MEANS  OF 
THE  LINEARIZED  THEORY.     Clarence  W. 
Matthews.    September  12,  1949.     52p.  diagrs.,  tab. 
(NACA  RM  L9F28)     (Reclassified  from  Restricted, 
6/27/51) 

A  comparison  is  made  of  the  theoretical  and  experi- 
mental subsonic  compressible  pressure-coefficient 
distributions  above  several  bodies  of  revolution. 
The  results  show  that  the  linearized  theory  predicts 
the  subsonic  pressure  coefficients  over  the  central 
portion  of  the  body.     An  extrapolation  of  the  theory 
into  the  super-critical  range  does  not  predict  the 
rearward  shift  of  the  negative  pressure  peak  which 
occurs  after  the  flow  becomes  critical.    Two  equa- 
tions are  presented  for  approximately  deter- 
mining the  subsonic  compressible  pressure  coeffi- 
cient distributions  from  the  incompressible  pres- 
sure coefficient  distributions. 
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